Durability is a significant parameter in engineering geology and it shows the extent of the degradability of rocks as the result of mechanical and chemical breakdowns. This phenomenon is closely linked to the composition, porosity and texture of rocks. To understand the relationship between the chemical composition of rocks and their durability the mineralogical properties of the rocks along with durability tests under both acidic and alkaline pH environments were determined. Five samples of limestone and three samples of marl were analyzed. The results revealed that rocks containing high levels of CaCo 3 were affected in the acidic conditions while rocks containing high levels of SiO 2 were not affected by variance in the pH of the environment. These second groups of rocks were more dependent on the texture of their constituent minerals.
Introduction
Environmental Geology is an emerging field which aims to understand the relationship between the behavior of different rock masses under varying environmental conditions (Ghobadi, 2000 , 2011 , 2014 , Manassero & Deangeli, 2002 . Durability is an important engineering parameter and this is especially true for weak rocks (Franklin & Chandra, 1972 , Dick & Shakoor, 1995 , Gokceoglu et al., 2000 . This important parameter is defined as the degradability of rocks as a result of chemical and mechanical breakdowns such as exfoliation, hydration, solution, oxidation, and abrasion. The mineral composition of rocks and their texture are closely associated with the concept of durability (Beavis, 1985 , Ghobadi, 2002 . Also, another important factor in the process of the mechanical breakdown of rocks is the pH of the fluid in which they are exposed to. In this article, the durability of different rocks collected from the Qom formation located in east and northeast of Hamedan in water possessing different pH levels has been investigated.
Material and Methods
The samples were collected from east and northeast of Hamedan 
X-ray fluoreseence (XRF)

Index properties of rocks
The specific gravity (G s ), the water absorption (ω α ), the porosity (n), the dry density (γ d ), and the saturated density (γ sat ) of the rocks were determined in accordance with the ISMR (1981) standard procedure ( Table 1 ). The evaluation of the basic engineering properties was carried out on 25 mm diameter cores of all rock types.
The cores were washed and oven dried for 24 hours at 110 C and dipped into water. These samples were weighed at fixed time intervals to determine the saturated density, the water absorption, and the porosity. The cores dipped into water were weighed until a constant measure of weight was recorded. Dry and saturated density was defined as the ratio of dry and saturated mass to their volume. Porosity was calculated by using the water saturation method whereas the specific gravity was calculated by the water displacement method (Brown, 1981) .
Slake Durability Test
The potential deterioration of the durability of rocks caused by the climate was predicted by the slake durability Test (Franklin & Chandra, 1972 (Sunil et al., 2006) in different pH environments were successfully determined using the above noted test.
In the present article, the Slake Durability Test was done according to ASTM (D 4644-87, 1998). The test was carried out on five samples of limestone and three samples of marl collected from the Qom formation. This was to understand the effect of different pH environments on the deterioration of the collected rocks. Ten rock pieces for each sample weighing between 40 to 60 gm were taken and the edges of these pieces were made blunt using a chisel. The drum used to rotate the rock pieces was half immersed in a slaking fluid with a temperature of about 20 C and the rock pieces were rotated for ten minutes at 20 rpm. The drum was made of a sieve mesh of 2 mm so that the slacking product from the rock could pass through the sieve into the water. The retained rock pieces were oven dried at 110
C for 24h, and next they were cooled and weighed. All rock samples were tested at pH environments of 2, 4, 6, 8, 10, and 12. Each rock type went through five test cycles. The percentage ratio of the final and initial dry weight of rocks tested in the drum was recorded as the slake durability Index (SDI) for each sample. A lower SDI for a given sample shows that it is more likely to degrade under a given set of environmental conditions. According to Johnson and Degraff (1988) , rocks can be classified into six groups on the basis of their 
Evaluation of results and discussion
There exists a relationship between the slake durability index (SDI) of different rocks and the pH environment in which they are exposed to ( Figures. 4 & 5) . The results show that higher amounts of CaCO 3 in rocks lead to higher slaking at lower pH levels ( Figures. 4 & 5) . This is due to the high susceptibility of CaCO 3 to acidic agents. The dissolution of calcium carbonate increases at lower pH levels due to the fact that the acid is more able to attack the free charged particle On the other hand, the highest average SDI (99.04%) is for Lst-5 for the second cycle (I d2 ) which is coarse grained having sub-angular grains arranged in an interlocking fashion (Figure. 6 ). The average SDI tested under different pH levels for Lst-2, Lst-3, and Lst-4 for the second cycle (I d2 ) is 99.08%, 99.04%, and 99.02% respectively which shows that the limestone possesses high to very high durability Table 6 ). The results indicate that coarse grain limestone has a higher durability index compared to fine grained limestone in all pH environments. This is probably due to higher surface exposure of the fine grained variant to the outside agent which in this case is the testing fluid. The three marl samples tested for determining the SDI also show a similar pattern. Like limestone, the marl-1 sample which was mainly comprised of 54.08% CaCO 3 and 24% SiO 2 was more susceptible to degradation at lower pH levels ( Figure. 5f & Figure. 
Conclusion
The degradability of samples of limestone and marl collected from the Qom formation at different pH levels was the focus of this paper.
The results show that the degradability of rocks is highly dependent on their mineral constituents, chemical composition and texture.
Rocks containing large amounts of CaCO 3 (more than 65%), in our case limestone and marl, are more degradable to acidic solutions ( Figure. 
